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(57) Abstract: Novel optically active phosphorus-chiral diphosphetanes which build stable 
asymmetric spaces in coordinating to central metals and are useful as ligands of transition 
metal catalysts for catalytic asymmetric syntheses such as asymmetric hydrogenation; inter- 
M \ mediates of the same; and transition metal complex catalysts containing the diphosphetanes 
* as the ligand. The diphosphetanes are represented by the general formula (1): (1) wherein R 
is straight-chain, branched, or cyclic alkyl having 2 to 20 carbon atoms. 
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